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PeV neutrinos	2013







5	numbers,	5	indications	of	physics	beyond	the	Standard	Models	of	
Particle	Physics	and	Cosmology:	NEUTRINO	MASSES,	DM,	DE,	
ANTIMATTER AND	VACUUM	ENERGY





APPEC:	roadmapping

2008 2011
Magnificent	7
1. HE	gammas
2. HE	neutrinos
3. HE	cosmic	rays
4. Gravitational	waves
5. Dark	matter
6. n-mass
7. n-mixing	&	p-decay

CMB
Dark	Energy

But… at	least	4	-5	domains	have	
not	been	seen	as	a	signal	yet	

nasty	comment	
at	that	time:

S.	Katsanevas



PeV neutrinos	2013 GW1509-2014

HE	g-rays

Well,		2	of	the	domains		have		
detected	a	signal	in	the	first	3	years

The	search of		point	sources	for	HE	cosmic-
rays,	neutrinos		and	GW	(better pointing)	
ongoing

S.	Katsanevas



2008 2011 HE	universe
gammas
neutrinos
cosmic	rays
gravitational	
waves
Dark	universe
dark	matter
dark	energy
Early	universe
CMB
n-properties
mass,	mixing,	…

APPEC:	roadmapping

S.	Katsanevas







Many of the next-generation astroparticle physics 
research infrastructures require substantial capital 
investment and for Europe to remain competitive in this 
rapidly evolving global research field – on the ground as 
well as in space – a clear, collective and resource 
aware strategy is essential. 

As opposed to its progenitors, as a relatively new field 
European astroparticle physics does not profit from a 
natural and strong inter-governmental organisation like 
CERN, ESO and ESA to drive the field

Astroparticle Physics in	Europe



Job	de	Kleuver







APPEC	functional	centers

LNGS	- L'Aquila/I

Networking,	Theory,	Graduate	Schools

AstroParticle Physics	European	Consortium

STFC	– Swindon/UK
Outreach,	Web	pages

Scientific
Advisory
Committee

APC	- Paris/F
Roadmapping,	Common	Calls,	Interdisciplinary

DESY	- Hamburg/D
Management, Computing&	Industry

Coordination	2001-2006	
ASPERA												2006-2012	
Consortium				2012-….

*A.	Masiero (chair),	Michal	Ostrowski,	Mauro	Mezzetto,	Gisela	Anton,	Laura	
Baudis,	Jocelyn	Monroe,	Petr	Tiniakov,	Jo	van	den	Brand,	Patrick	Sutton,	Ramon	
Miquel,	Zito Marco,	Andrea	Giuliani,	Felix	Aharonian,	Pierre	Binétruy,	
Ignatios Antoniadis,	YifangWang,	Francis	Halzen,	Hank Sobel,	A.	Haungs,		
S.Katsanevas (APPEC)



APPEC	initiatives



APPEC Roadmaps

resource	aware



APPEC’s	2017	strategy	…

Excludes	EU	structural/regional,	PP,	ASTRO,	non-EU	funding	• • •

Capital	investments

Exploitation	expenses

APPEC	agencies	invest	~80	Meuro/year	in	APP
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PeV neutrinos

dark	matter
next	one?				

APPEC

collider
indirect

direct

2017
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Gravitational	waves – LVC,	ET,	LISA	

Space:	 ESA	schedule	~ 2030
Ground:		timeline	in	consultation	with	GWIC

sources!
scrutiny	of	General	Relativity
‘standard	sirens’

ET:	O(1	G€)
Interested	EU-countries:	many	 F.	LINDE

Adalberto Giazotto left us yesterday  
Alain Brillet
I PAPA’ di VIRGO



Rare	processes	– deep	underground	labs



Expansion and new excavations underway

Ê SURF: new excavation for DUNE
Ê Excavation begins in 2019 and last 3 yr

Ê ARF: new laboratory in South Korea
Ê Ready by mid-end 2019

Ê SUPL: new laboratory in Australia
Ê Ready by end of 2018

Ê ANDES: new laboratory Chile-Argentina
Ê ready by 2027

Aldo Ianni, TAUP 2017



Rare	processes	– deep	underground	labs
0nbb-decay direct	Dark	Matter	interactions

towards	ton-scale	experiments towards	50	(Xe)	and	300	(Ar)	ton-scale	experiments

(and	also	direct	n-mass	measurements)	 (and	a	rich	variety	of	other	approaches	…)



Need for GLOBAL COORDINATION



Promising – bright – future ahead!

2016 2018 2020 2022 2024 2026 2028 2030 2032 2034

PIXIE
CORE/LiteBIRD CMB

DESI,	LSST
Euclid DE

multi-ton
argon/xenon DM

AugerPrime,	TA
CTA

Icecube,	KM3NeT,	GVD
HECR-,g- ,n-observatories

AdvVirgo/LIGO+
ET
LISA

GW

1t	0nbb
JUNO,	…		
DUNE/HK

neutrino
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+	ground-based

+	other	technologies

+	direct	n-mass	…
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could



a		final	thought	…

• An	exciting	moment	in	fundamental	physics:	we	have	
discovered,	validated	and	(still	partially)	understood	two	
crucial	territories	of	our	knowledge	- the	SMs	of	particle	
physics	and	cosmology	

• We	know	that	there	must	exist	a	new	land	– that	of	the	
“physics	beyond	the	SMs”	– but	we	don’t	know	where	it	is,	
what	shape	it	may	have	à hence	we’ve	to	proceed	with	an	
open	mind	and	fully	exploiting	the	synergy	of	all	possible	
(and	sometime		even	seemingly	impossible)	ways	to	reach	it	
– need	for	global	coordination	in	our	efforts,	ex.	Global	
Research	Infrastructures

• No	doubt,	ASTROPARTICLE	PHYSICS	is	one	of	the	most	
extraordinary	ways	to	proceed	in	this	fascinating	
journey	towards	the	unknown!



Roadmap	event:	9	January	2018	


